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CLAIMS 
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"M. A transistor having at least one* substantially one-dimensional, 
ft / elongate conducting means provided by at least a first semiconductor 
5 substantially surrounded by a second semiconductor and extending 
between\souroe and drain electrodes, and in which there is provided at 
least one^brther electrode in a region of the elongate conducting means, 
the elongate Conducting means being provided in a groove within the 
second semiconductor, said groove being orientated such that at least one 
10 wall of the groove Is a, substantially planar, surface, roughly parallel to a 
crystal plane on whrqb the growth rate of the first semiconductor is 
substantially tero, 

2. A transistor according to claim I wherein the groove is provided by 
15 an intersection of two walls, each wall being a substantially planar, 

surface, roughly parallel to a crystal plane on which the growth rate of the 
first semiconductor is substantially xero. 

3. A transistor according to claim 2 wherein the first semiconductor is 
20 provided in a region of the intersection. 

4. A transistor according to *&y=-eae~sfc<dtei&^^ a 



25 



groove formed into a substrate having a region of the second 
semiconductor provided on the sides of the grooves lining the groove. 

5- A transistor according to claim 4 wherein the first semiconductor 
and the substrate are substantially the same material, 



S^Q^^y 6. A transistor according to |«ftBy^ wherein 
30 the con ducting \means comprises an elongate region of the first 
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semiconductor in a bottom region of the second semiconductor, that is in 
a bi^tom region of the lined groove, or in a bottom region of the groove. 

7. A transistor according t^ feffi o ^ e' 1 ofl the ^roooding**efeumfl^hereitt 
the groove is provided within a top region of a mesa structure. 

<^ 8. A\transistor according to ^ an f 'e &oo f the- p^gg etHBgnfefa^ wherein 



there is provided more than one conducting means. 



10 9. A transistor according topst^ wherein a 



quantum dot is provided along a region of the conducting means. 

10. A transistor according to claim 9 wherein the at least one further 
electrode is adapted, in use, to provide the confinement to provide the 

15 quantum dot. 

11. A transistor according to claim 9 w40* wherein there are provided 
a plurality of quantum dots along the conducting means. 

20 12. A trlnsistor according tojij^^ wherein 
the electrode or electrodes are arranged to provided confinement in a third 
dimension for charge carriers within the conducting means, in which hard 
confinement lin two dimensions holds charge carriers within the 
conducting mqans. 

25 



13. A transistor according to j |flfly ea emen of^i t e p re ce ding ct amty wherein 
the electrode o^ electrodes are substantially transverse to the conducting 
means , 
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14. I A transistor accordingj^i^oa&^^i*^^ wherein the 
electrode or electrodes are, in use, capable of causing a peak within the 
energy pands of the first semiconductor of the conducting means. 

15. A transistor according to^fflt y-pr e eeding claim wherein a portion of 
the conducting means has a crescent shaped cross section. 



a 
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16. A transistor according to 
the first semiconductor is gallium arsenide (GaAs). 




wherein 




17. A transistor according to^etfy^eite Ji ef^fee ■ pr e c e ding " ch i i mfl wherein 
the second semiconductor is aluminium gallium arsenide (AlOaAs). 



18. A transistor according to 
15 a single electron transistor. 




which is 
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19. A method of providing a transistor comprising providing a 
stfestantiaUy one-dimensional elongate conducting means by providing a 
first semiconductor substantially surrounded by a second semiconductor 
material, the elongate conducting tdeans being provided by creating a 
groove of second semiconductor such that at least one wall of the groove 
is a substantially planer surfapfe roughly parallel to a crystal plane on 
which the growth rate of tha^nrst semiconductor is substantially zero and 
subsequently providing the/first semiconductor in the groove, providing a 
source electrode at a first end region of the conducting means and a drain 
electrode at a second efad region of the conducting means, and providing 
at least one further gite electrode in a region of the conducting means. 



30 



20. A method according to claim 19 comprising providing the groove 
by performing aj^Enisotropic exch. 
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21. A method according to claim 19 wherein the groove is 

provided in an rr+epilayer grown onto a substrate, 

5 22. A method according to claim 21 wherein the substrate and first 
semiconductor are substantially the same material. 

23. A method according to claim 21 -e^»33- wherein the groove is 



provided in a p* doped region provided in a top region of the n+ epilayer. 

10 



groove of second semiconductor is provided by lining a groove with 
second semiconductor. 

15 25. A method according to claim 24 wherein the first semiconductor is 
grown in a bottom region of the lined groove. 

26. A method according tOf^Aytvm&zQfcsQ^ the 
first semiconductor is surrounded by the second semiconductor by 

20 provision of a layer of second semiconductor once the first semiconductor 
has been provided. 

27. A method according to!n*s}*^^ wherein the 



24. A method according to 




wherein the 




first material is GaAs. 
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28, A method according to 




1ff*rtM& wherein the 



second semiconductor is AlGaAs. 
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29. A method according tt^wy B wteM^otai« t& Ift-tO' 3 ft wherein the 
groove is arranged such that the walls of the groove lies substantially 
along the (111) planes of the semiconductor. 

5 30, A method according to,)^^^^ the 
groove in the substrate is formed slightly off axis from the planes of the 
semiconductor. 



31- A method according to claim 30 wherein quantum dots are provided 
10 along the conducting means in the vicinity of stops caused due to 
thickness variations of th& conducting means due to the off axis groove. 



32. A method according loi^y^^^^^ds^^w^ wherein the 
transistor is a single electron transistor (SET). 
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